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Automated mineral identification and its applications in rock mechanics

Saeed Aligholi
Federation University Australia, Australia

Microstructural features of a material are determining its
mechanical properties. Mechanical properties of rock ma-
terials are very important in a wide range of engineering
disciplines including mining, civil and petroleum. In order to
reliably model mechanical properties of rock materials quan-
tifying their microstructural features is the first step. Rocks
are formed from different minerals with different textural
features. Optical microscopy is the main method in order to
quantify both mineralogical and textural (size, shape, inter-
locking, ...) features of rock materials. However, manual mi-
croscopy is a time-consuming process, and a successful rock
quantification requires an experienced operator. Therefore,
an Automated Mineral Identification (AMI) scheme is highly
demanded. For the sake of a successful AMI both colour and
textural patterns of the rock forming minerals must be taken
into account. Minerals regarding their crystallographic sys-
tems are showing different colors under planned and crossed
polarized lights as a function of the orientation of their opti-
cal axes with the polarizers. These colour variations are the
most important colour features for the task of mineral iden-
tification. The major rock forming minerals including quartz
and feldspars, however, cannot be recognized just by their
colour features. These minerals are showing distinct textur-
al features including twinning and undulatory extinction. It
will be explained how developed AMI schemes can recognize
and classify minerals based on colour and textural features.
Moreover, it will be shown that the mechanical properties of
rack materials are closely related to their petrographic fea-
tures, and it is possible to successfully estimate engineering
properties of rock materials by means of quantitative analy-

sis of their photomicrographs.
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